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1 Introduction 
1.1 Introduction 
This report collates the research outputs generated by this process in the ten VALERIE Case 
Studies (CS) in six countries (see Table 1.1). The premise of the VALERIE project is that many 
research projects in agriculture and forestry provide excellent scientific results but that 
outreach and translation of these results into farming and forestry practices is not always 
effective. The challenge is therefore seen as boosting innovation by facilitating the uptake of 
formal and empirical knowledge, and its integration into field practices. The project aims to 
address this by translating research outcomes with a special interest in innovative and 
applicable approaches into end-user content and format (for farmers, advisers, supply chain 
actors etc.). It does this by extracting and summarising knowledge from national, international 
and EU research projects and studies concerning innovations in agriculture and forestry (with a 
focus on six selected themes). However, rather than a top down process of translation or 
transfer of scientific outputs to practitioners, the project has adopted an interactive co-
innovation approach working with stakeholders in the CSs. Central to this approach is an 
iterative methodology in which the project can collect a wide range of innovation issues, learn 
how potential users articulate questions for research about these issues, and understand how 
they screen, filter and test extracted research outputs. This approach understands that 
solutions derived from research need to be utilised and re-built in the field, with the involvement 
of relevant actors. This stakeholder-driven process has generated research outputs in different 
formats, and from a number of sources throughout the project. These are the subject of this 
report. 
 
1.2 Aims 
The VALERIE co-innovation process, as detailed in Deliverable 3.341 Co-innovation plans: 
report of first round of case study meetings and described below, has resulted in a number of 
research outputs in each CS. This report aims to collate research outputs from the co-
innovation process in the CSs and to describe the process by which they were created.    
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Table 1.1 VALERIE Case Studies 
Name of CS 
CSP and 
country 
Topic Stakeholders 
Sustainable forest 
biomass 
TAPIO 
Finland 
Sustainable forestry 
management and smart 
use of biomass 
Researchers, forest owners, forestry 
organisations, wood ash supply chain 
Agroecology: 
managing plant 
protection 
CETIOM 
France 
Sustainable cereal 
cultivation 
Farmers, technical institutes, 
agricultural chambers, machinery 
companies 
Innovative arable 
cropping 
ACTA  
France 
Reducing herbicides use in 
arable crops 
Technical institutes, agricultural 
chambers, farmers, research 
institutes, storage agencies 
Sustainable forest 
management and 
ecosystem services 
USSE 
Spain 
Improving the economic 
and environmental 
performance of forestry in 
Navarra 
Forest owners, municipalities, forest 
authority and extension service, 
value chain organisations 
Improving milling 
wheat quality 
Cadir Lab 
Italy 
Fertilisation, IPM and fungi 
control in sustainable 
milling wheat supply chain 
Farmers, wheat-stocking 
cooperatives, seed companies, 
pesticide companies, wheat-buying 
companies 
Drip irrigation 
management in 
tomatoes and maize 
Cadir Lab 
Italy 
Sustainable water and 
nutrient management 
Farmers, cooperative for tomato 
transformation, public experimental 
station 
Sustainable onion 
supply chains 
DLV 
Netherlands 
Improvement in onion 
quantity and quality 
Farmers, seed companies, packers, 
exporters, suppliers of fertilizers and 
pesticides 
Sustainable potato 
supply chains 
DLV 
Poland 
Sustainable potato 
production for the French 
fry industry 
Farmers, processing and exporting 
industry, suppliers of fertilizers and 
pesticides, experimental station and 
research 
Catchment scale 
resource use 
efficiency 
GWCT 
UK 
Sustainable farming at 
landscape scale 
Environment agency, NFU, NGOs, 
professional nutrient management 
group, agric. levy boards 
Soil management in 
livestock supply 
chains 
GWCT 
UK 
Sustainable soil 
management in livestock 
production 
Farmers, advisers, supply chain 
 
 
1.3  Context and background to the tests in the case studies  
This Deliverable concludes the Work Package 3 (WP3) activities in that it brings together all 
the CS research outputs generated in the project. These outputs represent innovation solutions 
provided by research (extracted by WP2) and translated into field practices through 
stakeholder testing and screening.  The documented results are codified in trial leaflets which 
are annotated and added to the ask-Valerie.eu document base, thus competing the VALERIE 
cycle shown in Figure 1.1. The project relies on a basic structure that links three work 
packages in an iterative cycle, driven by stakeholders (see Figure 1.1). We shall refer to the 
three work packages as: ‘Extract knowledge’ (WP2), ‘Case studies on innovation’ (WP3), and 
‘Ontology’ (WP4). 
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Figure 1.1 Schematic presentation of iterative, stakeholder-driven process of identifying 
innovation needs and tailoring the retrieval and translation of matching information 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2 Co-innovation methodology 
Case studies and their stakeholder communities are at the core of the co-innovation process 
as described in Deliverable 3.341. Ten CSs were selected to represent different regions and 
production systems across the themes, and are organised around a particular supply chain, 
sector, or landscape, and so cover different scales and dimensions and incorporate different 
stakeholder communities. 
 
The methodology is underpinned by an iterative or cyclical process based on regular 
participatory meetings with stakeholders in the CS (see Figure 2.1). The cycle starts with 
stakeholders in each CS identifying innovation issues and articulating these as issues, 
research needs or questions in participatory meetings. These meetings are facilitated by Case 
Study Partners (CSPs), project partners who are extension specialists connected to the CS. 
Thematic Experts, who are project scientists (who also attend the meetings) then search 
existing scientific literature for innovation solutions to address these issues, and extract, 
synthesise or summarise the relevant solution-oriented research findings (factsheets). 
Stakeholders screen, evaluate and refine these solutions for their innovation potential and 
feedback to the project Thematic Experts, thus completing one cycle. The cycle is repeated 
and, at each iteration, innovation issues and solutions are reviewed, re-articulated and refined, 
further information or clarification (by stakeholders and Thematic Experts) is sought and new or 
modified innovation issues and solutions are generated.  
 
A key tool in the process is the Dynamic Research Agenda (DRA) which CSPs use together 
with stakeholders to monitor, review, revisit and refine the innovation issues and solutions at 
each meeting.  A minimum of five stakeholder meetings are held in each CS over the project 
period, however, stakeholder and CSP interactions take place throughout. As the cycles 
progress the stakeholders identify trials to apply and test the potential of selected innovation 
solutions in the local context (trial plans and reports). The research team has been working 
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together with the stakeholders to apply, test and refine screened research outputs in CS, 
evaluating their innovation potential in the local context, assessing the viability of solutions. 
These trial results feedback into the iterative process and provide co-created empirical 
knowledge (trial leaflets) to be integrated into ask-Valerie.eu. The trials are particularly 
important for the stakeholders as it provides a concrete output of their involvement in the 
project.  This tangible output was considered an important element of the project and of the co-
innovation process overall. Selecting and operationalizing the trials themselves ensures that 
they address issues of significance and relevance to stakeholders. 
 
Figure 2.1 Stakeholder interactive methodology 
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3 Research outputs 
3.1 Introduction 
As such research outputs are created as tangible outputs at different stages of the process 
(see Table 3.1):  
 Identifying innovation issues. Monitoring the process, feedback, adaptation with the 
Dynamic Research Agenda. 
 Translating research outcomes with innovation potential into formats for use by end-
users (farmers, advisers, and enterprises in the supply chain) creates factsheets. 
 Testing and refining research outputs in CS settings creates trial plans, reports and 
leaflets. 
 
Table 3.1 Research outputs produced in each stage of iteration 
Stage of iteration Research outputs 
Identifying innovation issues.  Monitoring the 
process – prioritization, feedback, adaptation 
etc. 
 Dynamic Research Agenda (DRA) diagram 
Translating research outcomes with innovation 
potential into formats for use by end-users 
(farmers, advisers, and enterprises in the supply 
chain) 
 
 Factsheets on innovation 
 Mini factsheets on innovation 
 
Testing and refining research outputs in CS 
settings 
 
 Trial/demonstration plans and reports  
 Stakeholder trial/ demonstration leaflet 
 CSP produced outputs (leaflets, articles, 
farm walks/open days, videos etc.)  
 
 
3.2 Dynamic Research Agenda 
The DRA were used as a tool in each CS to identify the innovation issues and then monitor, 
review, revisit and refine with stakeholders the innovation issues and solutions at each meeting 
and document the co-innovation process. The DRA is modified from the Dynamic Agenda, a 
reflexive learning-oriented monitoring process (Van Mierlo et al., 2010).  DRAs were created in 
each CS by the CSP following training and guidelines provided and with WP3 input. They 
document a process of moving from an unstructured, generic problem to a series of specific 
issues that contribute to a problem. From this series of specific issues, the CSP and the 
stakeholders are trying to focus down and identify the subject of a trial. The DRA also provides 
a means of understanding the iteration, dialogue and adaptation following the Thematic 
Experts’ inputs and the stakeholders’ feedback.  They reveal how Thematic Experts start to 
understand user requirements (and contexts), interpret research outputs and factsheet design 
and how stakeholders evaluate, utilise and adapt research. The DRA illustrate how the process 
is not always linear or straightforward with stakeholders sometimes lacking consensus on the 
topic or the CSP steering the selection to ensure that the trial is within the scope and timeframe 
of the project. As such the DRA reveal and document the complex and flexible process of co-
innovation. 
 
3.3 Factsheets on innovation 
In the preliminary meeting stakeholders identified innovation issues and research needs. In 
response the project Thematic Experts created bespoke factsheets summarising and 
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synthesising the relevant research to provide an innovation solution.  In extracting research, 
Thematic Experts apply a systemic and organised search for published scientific knowledge 
using conventional search engines. They also search national repositories and databases, 
EU sources (CORDIS, EIP) and international projects. Reports, scientific publications, grey 
literature, technical notes relevant to the CS issues are retrieved and provided to stakeholders. 
The most relevant are used to prepare factsheets of specific innovation solutions for the 
stakeholders, typically a two page synthesis with a common template (innovation issues, 
innovation challenges, innovation solution, evidence of benefits, and drawbacks). A list of the 
factsheets prepared for the CSs is presented in Annex 1. 
 
Stakeholders evaluated these following a structured process common to all CS and fed back 
on both the content and the format, asking for more details, clarification or a different focus, as 
described in Deliverable 3.341. These factsheets provided the basis for the dialogue that 
continued in the subsequent meetings. Whilst some were unused, others stimulated further 
more focused interest in a topic and led to the selection of trials to test out the research. These 
factsheets also provide useful synthesises of research which have been added to ask-
Valerie.eu. 
 
In addition to these bespoke CS factsheets, a number of mini-factsheets were also created by 
project Thematic Experts identifying innovations related to the 6 project themes, as described 
in Deliverable 2.261 Mid-term version catalog potential innovations for the methodology.  A 
mini-factsheet is a short document containing an overview of the innovation, links to practical 
and scientific documents describing the innovation, links to projects where the innovation was 
studied or developed, the issues that the innovation wants to address, and the related 
concepts (terms taken from VALERIE’s ontology to facilitate search with ask-Valerie.eu). Mini-
factsheets include both scientific papers and practically-oriented documents (e.g. factsheets, 
guidelines). A list of the mini-factsheets prepared for the CSs is presented in Annex 2.  
 
3.4 Stakeholder trial/demonstration leaflets 
Each CS, after 2-3 stakeholder meetings, identified a topic for a trial based on evidence 
provided by factsheets and internal negotiation. The aim of the trials was to test and screen 
research outputs in the local context and at farm level. In most cases the trials were conducted 
on stakeholders’ fields. These ranged in scope, format and length from formal scientific trials to 
less formal demonstration plots and one-off field trips. Some developed existing research ideas 
while others pioneered new research. For many the innovation was as much about the overall 
approach of involving stakeholders as it was about in producing rigorous scientific outputs. The 
trial plans were provided by CSPs for each CS followed guidelines provided by the WP3 team 
and according to allocated budgets. Subsequent report sheet protocols were completed by 
CSPs when the trial results were available.  
 
Based on the trial sheet reports each CSP compiled a trial/demonstration leaflet. These are 2-4 
page illustrated leaflets in pdf format which will be used to disseminate main trial findings. They 
follow the same template and intend to describe the stakeholder involvement in the trial 
process as well as the main research findings. Where appropriate they are accompanied by 
annexes containing more detailed results. Stakeholders were keen to share their findings with 
others working on similar issues. They also favour short precise factsheet or technical note 
format. Their preferences helped to steer the design of the leaflets.  
 
3.5 Case Study Partner produced outputs 
In a number of the CSs additional material about the trials and CS activities in general were 
prepared such as leaflets created by stakeholders, articles, and videos. Activities including 
farm walks, open days and technical expert presentations were also part of the CS portfolio of 
research outputs.   
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4 Sustainable forest biomass, Finland 
 
4.1 Context 
Wood ash is a waste product from biomass power stations. There is a need to understand the 
potential value of wood ash as a forest fertilizer, and so contribute to the circular economy in 
Finland. Wood ash fertilizer is already used effectively on peat forest soils in Finland but little is 
known about the impacts of using it on mineral forest soils. The possibility of using wood ash 
for road construction is also of interest to the stakeholders. 
 
TAPIO working with the VALERIE project has brought together forest owners and managers, 
ash producers, ash operators, researchers, developers, and policy-makers to identify 
innovations in forestry practice in Finland. It was particularly important to get the decision 
makers to understand the value of wood ash. 
 
4.2 Dynamic Research Agenda 
The first meeting included a wide range of stakeholders with an interest in the use of forest 
biomass for energy production and wood ash recycling. In the participatory workshop during 
the drafting of the DRA a range of issues were identified relating to regulations for ash 
recycling, heavy metal concentration in ash, low profitability of ash recycling and small size of 
the forest plots. After the initial discussion 4 main innovation issues were identified for further 
consideration: 
1. Use of wood ash in construction. 
2. Use of wood ash as a fertilizer. 
3. New products from wood ashes. 
4. Energy production. 
 
As the DRA in Figure 4.1 shows the stakeholders then identified 10 priority issues. In the 
second meeting the priority issues were revisited and stakeholders identified additional 
research questions. Stakeholders also reported that a major issue preventing the recycling of 
wood ash is the lack of information about the positive impact of wood ash among key decision 
makers (e.g. cities, municipalities and regional organisations). The stakeholders and CSP 
decided that the trial could be used to help address this. The main area of interest is the use of 
wood ash as a fertilizer for forest mineral soils, wood ash is already used for forest peat soils. 
As forestry trials take a long time to establish and provide results, the trial took the form of a 
demonstration field trip showing stakeholders existing research plots where wood ash is 
already being applied. This provides an opportunity to demonstrate existing trials and to collect 
information about the benefits, the barriers and the feasibility of using wood ash as a fertilizer. 
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Figure 4.1 Sustainable Forest Biomass Case Study Dynamic Research Agenda 
 
 
 
 
 
Two factsheets were produced after the first meeting by the Thematic Experts: 
 Application of wood ash fertilizer for enhanced forest growth. 
 Recycling of wood ash as fertilizer. 
 
In the second meeting the stakeholders reported that they were mainly satisfied with the 
subject matter of the factsheets but they should be translated from English to have a greater 
impact across the target audience, many of whom did not speak English. The review of the 
DRA identified two additional topics which the stakeholders thought would benefit from 
factsheets. 
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4.3 Factsheets on innovation 
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5 Agroecology: managing plant protection, France 
 
5.1 Context 
This CS is concerned with agro-ecological farm management. It draws on an existing project 
run by the Qualisol cooperative. This cooperative has set up a project funded under the agro-
ecological plan for France called CASDAR "collective mobilization project for the agroecology". 
This builds on a previous initiative with 31 interested farmers. Covering the area of a 
watershed, the project brings together relevant technical partners: two other cooperatives, 
technical institutes, an agricultural college, a water association and research teams. The 
project focuses on the thematic priorities for Arable Farming Systems in a water stake territory: 
 Reduction in the use of plant protection products (main theme of the project). 
 Agro-ecological management of pests and risk-taking. 
 Lengthening the rotation and its economic consequences. 
 Limiting nitrate leaching and its impact on changes in agricultural techniques. 
 
5.2 Dynamic Research Agenda 
The DRA (Figure 5.1) shows that 4 broad themes of research need were identified by the 
stakeholders in the initial meeting: Reduction of the use of herbicides and the optimization of 
fertilization in arable crops; Agro-ecological management of pests and risk taking; Lengthening 
the rotation; Limiting nitrate leaching. The 4 themes were explored in more detail by the 
stakeholders, which in turn generated 10 priority issues. The stakeholders then went on to 
identify further research needs: Test flour derived from associations durum / peas or lens; Crop 
selection according to the weed, and Bio-herbicides, biocontrol - improve the plant health by 
using Plant Defences Simulators (PDS). The topic Bio-herbicide control was primarily selected 
for trial: "Bio-herbicides and regulation of plant cover" and stakeholders requested further 
information to support this trial. However it became evident that this was not possible due to 
restrictions in using the bio-herbicides. Following a reappraisal between the CSP and the 
stakeholders, the trial topics as listed in the DRA were selected and implemented. 
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Figure 5.1 Agroecology Case Study Dynamic Research Agenda 
 
 
 
 
 
 
The Thematic Experts prepared 7 factsheets. The factsheets were reviewed and evaluated by 
the stakeholders and two of them were considered to identify important innovations which 
should be explored further. Overall the stakeholders found the contents of the factsheets to be 
too general or covering techniques already mastered by farmers. 
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6 Innovative arable cropping, France 
 
6.1 Context 
The arable farmers in the Berry region from central France (departments of Indre and Cher) 
grow mainly rapeseed, wheat and winter barley. Their farms are between 100 and 500 
hectares and contain a variety of soil types but mainly superficial calcareous clay. Despite 
progress in crop genetics, the average yields on these farms have not increased for over 20 
years. 
 
Since 2005, some of the farmers have met in a group with their advisor to find solutions to the 
problem of maintaining the economic viability and sustainability of their farming systems. For 
these farmers who are keen to move towards more efficient systems, in economic terms and 
productivity, improving soil quality is the primary objective.  
 
Short rotations have been identified as a weakness in the system, being responsible for 
recurrent weed problems. To tackle them, farmers have gradually shifted towards simplified 
tillage in terms of number of operations and working depth. However, this simplified tillage is 
not always beneficial to the structural qualities of the soil. In the last ten years there has been 
some crop diversification to extend the intensive, high input production systems based on a 
short rotation of rapeseed, wheat and winter barley. Farmers have introduced a variety of 
crops: sunflower, corn, durum wheat, and legumes mixed in the crop or between crops.  
 
The group of farmers, coordinated by the advisor, aim to develop new techniques and 
investigate alternative approaches that reduce the impact of farming on the environment and 
improve soil properties. These aims include:  
 Improving the quality of oilseed rape drilling and autumn growth in order to better 
withstand autumn weed and disease threats, and limit spring nitrogen input.  
 Direct seeding in permanent cover: e.g. oilseed rape sown together with cover crops, 
then direct seeding of wheat under cover of clover or alfalfa.  
  
Group discussions, regular meetings and on farm testing have been undertaken since 2005. 
The group expanded in 2013 with the introduction of a new project called “SYPPRE”. For this 
project, a dozen farmers meet 3 to 4 times a year to discuss and learn about innovative 
cropping systems. 
 
6.2 Dynamic Research Agenda 
In this CS, stakeholders selected issues already known to them, but were able to progressively 
construct a set of new specific questions. In the first meeting the CSP considered it was not 
necessary to ask the group to identify their wider goals and visions as they have been active 
together since 2005 and these are well known. Stakeholders formulated innovation issues 
collectively. The process involved gradual construction of research questions from keywords 
and issues shared by farmers and produced a refined list of five questions. The DRA (Figure 
6.1) shows how the five issues are progressed with reviews in each meeting, and used to 
select and formulate the trial protocols. Of the five questions there was a particular interest in 
the effects of agricultural practices such as direct sowing, cover crops and soil tillage on soil 
and yield and in how to evaluate in the field the properties of the soil (its structure, texture and 
health); this formed the basis of the trial as described in the DRA.  
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Figure 6.1 Innovative Arable Case Study Dynamic Research Agenda 
 
 
 
Preliminary factsheets were prepared by Thematic Experts synthesising scientific papers, and 
providing potential innovation solutions to CS issues. These are two page illustrated formats 
with scientific information presented as graphs, and costs of techniques detailed. Farmers’ 
comments primarily concerned the credibility of content. Due to local CS arrangements the 
factsheets were prepared before the first meeting so although they provided evidence from 
research material, they did not directly address stakeholders questions. 
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6.3 Factsheets on innovation 
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6.5 Case Study Partner produced outputs 
The CSP produced 5 Annexes to accompany the stakeholder trial leaflet: 
 Annex 1. Trial details - material, method and main results 
 Annex 2. Field trial on soil structure characterisation 
 Annex 3. Evaluation of Soil Structure (French) 
 Annex 4. A video demonstrating the decision support tool (in French with English 
subtitles) https://youtu.be/u4fE-4x6Ypw. 
 Annex 5. Detailed results (French) 
 
The Annexes can be found on the VALERIE website at: http://www.valerie.eu/ 
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7 Sustainable forest management and ecosystem services, Navarra 
and Basque Country, Spain 
 
7.1 Context 
In many parts of the Pyrenees sustainable forest management had declined in recent decades. 
Forest ownership is often characterized by small and fragmented plots which are a barrier to 
economically viable forest management practices and the maintenance and enhancement of 
biodiversity and ecosystem services. There is an opportunity for forest owners to achieve 
sustainable management through joint forest management planning. However, a major barrier 
in the planning process is a lack of empirical data on the physical characteristics of the forest 
which can be used to inform management. Light Detection and Ranging (LiDAR) technology 
has the potential to provide much of the required information. 
 
The VALERIE project has brought together a wide range of stakeholders, including individual 
forest landowners, the local authority, technical staff and forest engineers from the Navarra 
Forestry Society (Foresna), technical staff from the Mediterranean regional office of the 
European Forest Institute (Efimed) and the Government of Navarre’s technicians and officers 
responsible for the Roncal area. Meetings have been carried out with forest owners to identify 
their problems and to show them the proposed innovation. There are also regular meetings 
with the Government of Navarre´s technicians and officers. 
 
7.2 Dynamic Research Agenda 
This CS is notable for its focus on social innovations in relation to sustainable forest 
management. In the first meeting the CSP and stakeholder identified three broad themes 
where innovative solutions were required: 
 Reversing the decline of sustainable forest management in the Pyrenees 
 Overcoming barriers to economically viable forest management practices and the 
maintenance and enhancement of biodiversity and ecosystem services  
 Low awareness and appreciation of ecosystems and the services they can offer to the 
community. 
 
The DRA (Figure 7.1) shows that stakeholders then identified 5 priority issues for further 
investigation through the production of factsheets. The CSP and stakeholders were interested 
in a particular set of issues surrounding the creation of a forest owners’ group and a joint forest 
management plan as a means of promoting and achieving sustainable forest management in 
the Roncal valley. As the project developed the CSP and stakeholders worked together to 
create the forest owners’ group and joint forest management plan. In subsequent meetings the 
CSP and stakeholders discussed and addressed any issues that arose. One area of interest 
was the use of LiDAR technology to inform forest management and at the same time reduce 
the cost of producing a joint management plan. This interest in LiDAR became the topic of the 
trial. 
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Figure 7.1 Sustainable Forest Management and Ecosystem Services Case Study 
Dynamic Research Agenda 
 
 
 
 
 
The Thematic Experts produced 3 factsheets after the first meeting and an additional one later 
in the project. The CSP reported that the factsheets produced after the first meeting were very 
useful in providing ideas for the creation of the forest owners’ group and the joint forest 
management plan. In this CS there was a very close working relationship throughout the 
project between the Thematic Experts for forestry, the CSP and the stakeholders. When the 
CSP and stakeholders expressed an interest in the use of LiDAR technology for forest 
management the Thematic Experts were able to produce mini-factsheets on the use of LiDAR 
to reduce inventory costs and to improve forest management. 
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7.4 Stakeholder trial/demonstration leaflets 
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8 Improving milling wheat quality, Italy 
 
8.1 Context 
Problems with the quality of the local bread wheat production are increasing for many farmers. 
This is firstly due to the continuous drop of prices of the global and local market. Secondly, the 
national authorities have reduced the number of available and permitted pesticides to prevent 
environmental and health issues. Moreover, atypical weather conditions during the growing 
season increases the stress on plants while it is developing important tissues and nutrients. 
Furthermore, the customer and therefore the industry are more interested in alternative ways of 
farming, especially if they help reduce the use of chemicals. 
 
The VALERIE project has brought together farmers, co-operatives offering storage facilities, 
millers of various sizes and capacity, seed and pesticides companies (retailers and producers).  
 
8.2 Dynamic Research Agenda 
To reflect the stakeholder community the first meeting explored issues in four areas: Field 
production; Fertiliser and pesticide supply; Technical assistance; Storage-transformation of 
wheat. This allowed sufficient scope in goals and visions across the whole supply chain to be 
expressed but generated a long list (17) of issues many of which could not be answered by 
scientific knowledge. These issues were narrowed down in a process steered by the CSP and 
Thematic Experts, to issues and research questions concerning production, since these could 
be potentially resolved with scientific information. The resultant issues were categorised by the 
CSP into three different domains:  
 
1. Quick methods for quality assessment of grains. 
2. Agricultural practices to save inputs and increase quality. 
3. Economical evaluation of the most innovative practices. 
  
The DRA (Figure 8.1)  shows how these remain and are reviewed at each meeting, with a 
particular focus on quick field testing methods to assess grain quality (to measure grain weight 
and moisture) to help farmers to decide when to harvest, which was selected as the topic for 
trialling. 
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Figure 8.1 Wheat Supply Chain Case Study Dynamic Research Agenda 
 
 
 
Thematic Experts summarised and synthesised outputs from several scientific papers to 
prepare three factsheets. When these were presented at Meeting 2 the stakeholders felt that 
they were not particularly useful or relevant. In the absence of further factsheets from the 
Thematic Experts, the CSPs themselves prepared factsheets for three selected issues 
identified as important in Meeting 1 using scientific documents provided by the Thematic 
Experts but drawing on their own resources and understanding of stakeholders needs.  
 
Together the factsheets from experts and CSPs led to the selection of trials as outlined in the 
leaflets below. 
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8.4 Stakeholder trial/demonstration leaflets 
 
 
 
115 
  
 
 
 
 
116 
  
 
 
 
 
117 
  
 
 
 
 
118 
  
 
 
 
 
119 
  
 
 
 
 
120 
  
 
 
 
 
121 
  
 
 
 
 
122 
  
 
 
 
 
123 
  
 
 
 
 
124 
  
 
 
 
 
125 
  
 
 
 
 
126 
  
 
 
 
 
127 
  
 
 
 
 
128 
  
 
 
 
 
129 
  
 
 
 
 
130 
  
 
 
9 Drip irrigation management in tomatoes and maize, Italy 
 
9.1 Context 
In the territory, the availability of water for agricultural use is not high and not evenly 
distributed. High productive crops, asmmaize and processing tomato, requires a large amount 
of water is required, especially during the hottest season, when rainfall is scarce or showery 
and evapotranspiration is high. In order to combat this, farmers are adopting alternative 
techniques, such as drip-irrigation with the intent to improve water efficiency, without reducing 
yield and quality.  
 
A drip irrigation system is commonly associated with greenhouses or horticultural crops, not 
with field crops. However during the last decades, in many parts of the world with a shortage of 
water, this system is spreading and it is seen as the most sustainable way to use water 
efficiently. Nevertheless, it requires special machines, a lot of plastic materials, and time and 
labour for setting-up. For this reason, innovations and solutions are still required to reduce 
costs and increase yields and quality. 
 
The stakeholders for the VALERIE project include members from the whole supply chain:  
 Farmers – 8 members. 
 Irrigation system suppliers - 2 members. 
 Processers - 2 members. 
 Cooperatives – 3 members. 
 Seed and pesticide companies – 2 members. 
 Technicians – 3 members. 
 
9.2 Dynamic Research Agenda 
In this CS the CSP used a group exercise to make the discussion of innovation issues easier 
and more fruitful for the project. This lasted about 1 hour and all stakeholders were very 
interested and active. The stakeholder discussion of innovation issues was organised around 4 
subjects: 
1. In field-production. 
2. Varietal innovation. 
3. Fertilization supply. 
4. Drip irrigation system supply. 
 
Many technical research needs came out during this discussion part but some were related 
only to one of the crops. The DRA (Figure 9.1) shows that 15 priority issues were identified.  At 
the 2nd Meeting there was limited reflection and refinement of the priority issues due to limited 
time available.  . The CSP listed and read together with the stakeholders all innovation needs 
and issues that were identified in Meeting 1. At the end of the presentation, the stakeholders 
only made a few comments so the list was not revised. In summary two issues were identified 
that the stakeholders thought would benefit from a field trial.  However, following further 
reflection and with some steerage from the CSP, this group decided to trial a decision support 
tool for irrigation management, this is a  “sensor station” which is able to detect simultaneously 
weather data and soil humidity values which can help farmers modify and improve their 
irrigation schedule. 
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Figure 9.1 Drip irrigation Management in Tomatoes and Maize Case Study Dynamic 
Research Agenda 
 
 
 
 
 
The Thematic Experts produced 3 factsheets after Meeting 1 and these were evaluated and 
discussed in relation to the innovation issues in Meeting 2. The factsheets were concerned 
with: a description of available probes to measure water soil content, the use of probes to 
manage irrigation in the field and the use of drones to monitor crop situation in a wide area. In 
general the stakeholders found the factsheets useful in informing them about the innovation 
issues. 
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9.3 Factsheets on innovation 
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9.4 Stakeholder trial/demonstration leaflets 
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10 Sustainable onion supply chains, Netherlands 
 
10.1 Context 
Onions are an important crop for arable farmers in the clay regions of The Netherlands: the 
South West of The Netherlands and the ‘Flevo polders’. The total acreage of onions in The 
Netherlands is approximately 20,000 ha. Over the last few years the onion growers are facing 
serious problems concerning the quality of their product. It is a growing concern for the whole 
chain: approximately 85% of the Dutch produce (900,000 tons on average) is exported. The 
(international) market is asking for optimal product quality, grown in a sustainable way. The 
major issues for the onion value chain:  
 The damage of soil born fungi and nematodes is growing over the last years.  
 Control of air borne fungi. Especially the control of Botrytis spp. Is a problem.  
 Optimal fertilizer strategies. There is a relation between varieties, optimal N-rate and 
quality of the unions.  
 Monitoring of product quality. New innovative nondestructive methods to determine the 
internal quality of onions at the end of the growing season would be of great help. 
 Carbon footprint of the onion crop.  
 
The CS stakeholder community convened for the VALERIE project comprises: 
 Farmers, onion growers.  
 Buyers  
 Packers  
 Exporters 
 DLV Plant  
 Frugiventa, branch organisation for onion traders/exporters. 
 
10.2 Dynamic Research Agenda 
The Dynamic Research Agenda (Figure 10.1) shows that in the 1st meeting the stakeholders 
discussed the problems and challenges of the onion supply chain. Innovation issues were 
identified in 4 areas: 
1. Quality aspect of the exported product. Storage and transportation problems. 
2. Solutions to the serious problems cause by Botrytis spp. Effectivity of fungicides, timing 
of sprayings, and choice of fungicides.  
3. Prevention of fungus transmission by seeds, which causes early infection in the field.  
4. A special question for traders is if and how product waste can be ‘validated’. 
Further discussion of the innovation issues and the need for research resulted in the 
identification of 7 priority issues by the stakeholders. At the next meeting these priority issues 
were refined with interest for further information centering around: 
 Botrytis spp. Infections. 
 Control strategies for pink root.  
 Control of Fusarium, Sclerotium and Ditylenchus. 
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 Quality deterioration during transport 
 Risk factors for onion bursting  
 
The stakeholders showed most interest in the problems caused by Botrytis spp. Infections and 
3 potential trials were proposed on this topic. 
 
Figure 10.1 Sustainable Onion Supply Chains Case Study Dynamic Research Agenda 
 
 
 
The Thematic Experts produced 1 factsheet for this CS on the integrated management of 
Botrytis pathogens causing neck rot in onion production. The stakeholders reviewed the 
factsheet in Meeting 2 and reported that the information provided was very relevant because it 
gave a complete overview of the life cycle of the fungus and the risk factors. It provoked 
discussion and, helped to generate new questions and inform the selection of the trial topics. 
They particularly valued this input of research from other countries that VALERIE provided and 
this triggered the trial to see if the same results could be achieved in the Netherlands. 
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10.3 Factsheets on innovation 
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11  Sustainable potato supply chains, Netherlands 
 
11.1 Context 
The French fry industry in Poland is quite new. The Farm Frites company involved produce 
French fries in the North of Poland, partly on their own farm, partly from 60 contract growers in 
the region. Production of high quality potatoes at a low cost price is crucial for this industry, 
with a lot of competition from other companies. Brown spots caused by Tobacco Rattle Virus 
(TRV) and nematodes are a major problem for the growers in the region and the impact is felt 
across the whole value chain. The factory cannot process potatoes with a higher percentage of  
brown spots than the norm. Potatoes with a higher percentage are rejected and this represents 
a big loss for farmers but also a problem for the factory. The interest of the seed potato 
company is clear, when the problem can’t be solved the acreage of the most important variety 
at this moment, Innovator, will decline.  As there are no good alternative varieties for the 
specific market the whole value chain has a great interest to solve the problem. 
 
 
The CS stakeholder community convened for the VALERIE project comprised: 
 Farmers, growing potatoes for Farm Frites (FF).  
 FF Poland, the farm, growing potatoes for the factory.  
 FF, the factory, located in Lembork, 50 km East of Slupsk.  
 Agrico Poland, potato seed producer. 
 
11.2 Dynamic Research Agenda 
In this CS stakeholders identified familiar issues which are progressively reviewed as the 
meetings are repeated with drilling down into the available research to address pressing 
specific quality problems, as shown in the DRA (Figure 11.1).  In the first meeting nine broad 
issues were initially collected, mostly concerning crop quality, then analysed by stakeholders in 
a group discussion with the main priority identified as controlling internal brown spot in potato 
tubers. This is a prevalent issue and represents a major quality problem in processing of 
French fries. The preliminary issues focused on known or suspected factors that cause TRV, 
calcium (Ca) deficiency; and on potential solutions through control with different varieties and 
with rotation. The DRA shows that, as meetings progressed and information from research is 
increasingly made available, the list of stakeholder questions becomes more refined, although 
the key issues remained. From the stakeholder perspective, they are not clear whether the 
issues identified can be addressed with scientific knowledge. 
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Figure 11.1 Potato Supply Chain Case Study Dynamic Research Agenda 
 
 
 
The Thematic Experts synthesised current research understanding of brown spot issues from 
some 10-15 scientific papers and prepared three illustrated factsheets oriented towards 
solutions. These were supported by other formats- scientific papers and expert presentations. 
The stakeholders described the factsheets as valuable, in that they collated information, 
allowed them to review current understanding, and gave a good summary of the available 
knowledge about all aspects of TRV. However, reviewing the ‘state of the art’ in research 
prompted revised specific questions from stakeholders. 
 
In Meeting 2 and the following meetings, as well as commenting on the factsheets and 
reiterating their interest in learning more about ongoing research on brown spot and TRV, the 
original innovation issues list was reviewed and updated, and further issues were identified (the 
effect of Ca-fertilization and the possible role of ozone on crop quality) and trial topics were 
identified. 
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11.3 Factsheets on innovation 
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11.4 Stakeholder trial/demonstration leaflets 
 
 
 
172 
  
 
 
 
 
173 
  
 
 
 
 
174 
  
 
 
 
 
175 
  
 
12 Catchment scale resource use efficiency, UK 
 
12.1 Context 
The Welland Valley Partnership (WVP) was formed in 2011 with the aim of bringing together 
stakeholders from the catchment of the River Welland and its tributaries, in order to forge ideas 
for, and progress, river enhancement activities, for the benefit of the water as a resource for 
the community and for the benefit of wildlife. The partnership is chaired by the Welland Rivers 
Trust, with a wide range of stakeholders, from individuals, local authorities and government 
agencies such as Environment Agency (EA) and Natural England (NE), farming 
representatives such as the National Farmers Union (NFU) and Country Land and Business 
Association (CLA), Non-Government Organisations (NGO’s) and the local water company 
Anglian Water (AW). The Partnership is driven in part by the requirements of the Water 
Framework Directive (WFD) and is supported financially mainly by the by the EA.  
 
The Game and Wildlife Conservation Trust is a partner in the WVP and contributes towards its 
objectives through the Water Friendly Farming project. The project tests to what extent to 
which the WFD targets can be reached by applying practical evidence-based mitigation 
measures at the landscape scale and involves three headwater catchments, covering nearly 
30km². The Resource Protection Group acts as a stakeholder steering group for the CS study 
and comprises:  
 5 local farmers within the WVP. 
 GCWT. 
 NFU. 
 EA. 
 NE. 
 Agricultural industry advisor. 
 Conservation advisor. 
 
This group all met at the VALERIE first meeting; since then local farmers have been meeting 
and discussing ask-Valerie.eu, field trials and demonstration work. 
 
12.2 Dynamic Research Agenda 
The DRA (Figure 12.1) shows that in this CS the stakeholders identified a broad range of 
issues that were of initial interest. Over the course of subsequent meetings these issues were 
revisited and discussed with a narrowing down and concentration on a smaller number of key 
issues.  In the first meeting nine issues were identified which were prioritised by stakeholders 
into 3 themes: 
1. Management practices to release P and K from soils/soil amendments. 
2. Role of trace elements in nutrient availability to crops. 
3. Soil management and crop rotations to improve resilience to climate change. 
 
These issues were reviewed and refined at subsequent meetings with the stakeholders and 
CSP working together to identify 3 topics where scientific knowledge was considered to be 
lacking and suitable for further exploration through field trails. 
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Figure 12.1 Catchment Scale Resource Use Efficiency Case Study Dynamic Research 
Agenda 
 
 
 
Thematic Experts summarised and synthesised outputs from several scientific papers to 
prepare two factsheets. The stakeholders’ reviewed and provided feedback on the factsheets 
at the second meeting. The factsheets were considered to be useful but the feeling among the 
stakeholders was that the information presented needed to be orientated more towards 
practical solutions. The refinement of the research issues by the stakeholders led to a request 
for factsheets on increasing phosphate mobilisation using soil amendments.   
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12.3 Factsheets on innovation 
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12.4 Case Study Partner produced outputs 
The CSP produced a report of the field trial on Mycorrhizal fungi seed treatment (Rootella) on 
Maize. 
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On 27th March 2017 the CSP organised a soil management demonstration event for the 
Welland Valley Partnership and the Allerton Project.  
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13 Soil management in livestock supply chains, UK 
 
13.1 Context 
Outdoor pig production systems are increasingly popular in the UK. Outdoor pig enterprises 
can act as a "break crop" in arable rotations and, through their manure, can also provide 
savings in the use of inorganic fertilizers for the following arable crop. However, outdoor pig 
production is also often associated with significant environmental issues including soil erosion, 
nutrient loss and water pollution. The purpose of the CS is to find innovative management 
practices which will reduce the negative environmental impacts of outdoor pig production as 
part of arable crop rotations. The CS lead representing farmers is Fawley Farms; this business 
has 17 outdoor pig producers and has a working relationship with Dalehead BQP, the largest 
pig producer in the UK.   
 
The key stakeholder organisations are:  
 Suffolk Farming Wildlife Advisory Group.  
 Kings Seeds. 
 Fawley Farms. 
 12 outdoor pig producers/herdsmen. 
 Dalehead BQP. 
 
13.2 Dynamic Research Agenda 
The stakeholders in this CS were particularly interested in reducing the environmental impacts 
of outdoor pig production within an arable crop rotation. In the first meeting the stakeholders 
identified three main environmental problems for which they were seeking innovative solutions: 
1. Soil erosion. 
2. Nutrient loss. 
3. Water pollution. 
 
The CSP facilitated a discussion which identified five priority issues that the stakeholders 
suggested would benefit from further investigation (See DRA in Figure 13.1). At the second 
meeting the CSP and stakeholders refined the priority issues into a more specific list of 
research questions, some of which were considered as potential field demonstration topics. 
After a further CSP facilitated discussion the stakeholders decided their favoured approach 
would be to identify a site where “The use of cover crops post pigs and prior to the land 
returning to the arable rotation” could be demonstrated. It was also agreed that the 
demonstration should look at the: 
 Impact of the cover crop on the soil. 
 Ability of the crop to prevent nitrate leaching – retain nitrogen for the following crop. 
 Impact of the cover crop on the yields of the following crop. 
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Figure 13.1 Soil Management in Livestock Supply Chains Case Study Dynamic Research 
Agenda 
 
 
 
 
The Thematic Experts produced a single factsheet for the CS on the use of catch crops to 
reduce nitrogen leaching. In this CS there was an interesting and dynamic interaction between 
the CSP and the stakeholders. During the second meeting when the innovation issues were 
refined the stakeholders expressed an interest in improving outdoor pig production sites from 
an environmental and wildlife perspective. This interest was not taken forward as a 
demonstration topic but it was developed across a significant supply chain as a separate 
project.   
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13.3 Factsheets on innovation 
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13.4 Case Study Partner produced outputs 
Technical Note: Cover Crops & Outdoor Pigs produced by South Wat Farming and Wildlife 
Advisory Group and Essex Water 
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14 Annex 1: Full-factsheets 
No. Title of factsheet 
1 Integrated management of Tobacco Rattle Virus (TRV) in potato production (1): General information 
2 Integrated management of Tobacco Rattle Virus (TRV) in potato production (2): Control methods 
3 
Integrated management of Tobacco Rattle Virus (TRV) in potato production (3): Which cultivar to 
choose? 
4 
Allelopathy: a tool for an Integrated Weed Management. Application to resistant Black grass 
(Alopecurus myosuroides Huds.) 
5 Application of wood ash fertilizer for enhanced forest growth 
6 Recycling of wood ash as fertilizer 
7 Methods to avoid weed reseeding 
8 Catch crops to reduce N leaching 
9 Chaff recovery 
10 Combine inter-row hoeing and intra-row herbicide treatment on the same tool 
11 Combine row crop sowing and herbicide band-spraying 
12 Combination of rape and temporary plant cover 
13 Improving “Superior Bread” and “Improver Wheat” quality through late mineral fertilization 
14 Integrated Management of Botrytis pathogens causing neck rot in onion production 
15 Irrigation scheduling with matric soil water potential sensors 
16 Unmanned aerial vehicle for monitoring crop biomass 
17 Low Volume spraying (LVS) 
18 Matric soil water potential sensors for soil water status monitoring 
19 How to set up a  forest owner group 
20 How to persuade the owners to set up a forest owners group  
21 How to develop a joint Management Plan 
22 Methods, approaches and mechanisms for valuing ecosystem services 
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15 Annex 2: Mini-factsheets  
 
Key to Themes:  
1. ROT: Crop rotation, soil cover management and integrated pest management.  
2. ECO: Eco-system and social services in agriculture and forestry.  
3. SOIL: Soil management as an integrated agro-ecological system.  
4. WATER: Water management in agriculture and forestry.  
5. CHAIN: Integrated supply chain services and tools, innovative farm management. 
6. WASTE: Recycling and smart use of biomass and food waste, in particular waste 
generated during primary production. 
 
Theme Title 
1. ROT Alley cropping: field crops associated with woody crops 
1. ROT Application of air sampling in early plant disease detection 
1. ROT Applications of zeolites to crop protection 
1. ROT Autonomous robot for weed control 
1. ROT Biochar effects on plant health 
1. ROT Competitive cereals cultivars: part of an integrated weed management 
1. ROT Control of Scots pine blister rust (Cronartium flaccidum) 
1. ROT Early fruit-zone leaf removal in grape production 
1. ROT Flame weeding 
1. ROT Herbicide-tolerant varieties 
1. ROT Insect pest monitoring based on pheromone-baited traps 
1. ROT Integrated management of Potato early dying 
1. ROT Integrated pest management of the large pine weevil, Hylobius abietis, on Scots pine 
1. ROT Management of bacterial wilt in potato production 
1. ROT Management of Fusarium oxysporum cepae in onion production 
1. ROT Management of Sclerotium cepivorum in onion production 
1. ROT Management of the nematode Ditylenchus dipsaci in onion production 
1. ROT Mating disruption based on pheromone and semio-chemical use 
1. ROT Nozzles to reduce spray drift 
1. ROT Permanent grass cover in perennial crops to limit environmental impacts of pesticides 
1. ROT Pheromone-based 'lure and kill' technique in long-term pest management 
1. ROT Pheromone-based mass trapping of forest pests 
1. ROT Plant disease management by stimulating crop residue decomposition 
1. ROT Quantitative resistant cultivars 
1. ROT Remote monitoring of pheromone-baited traps 
1. ROT Rhizoctonia solani management in potato production 
1. ROT Role of chitosan-derived products in plant protection 
1. ROT Snail and slug integrated management 
1. ROT Soil solarisation: a non-chemical method to manage soilborne pests 
1. ROT Sprayer with recovering panels (tunnel sprayer) 
1. ROT Stale and false seedbed technique 
1. ROT Steam weed control 
1. ROT Tobacco Rattle Virus (TRV) management in potato production 
1. ROT Trap cropping in integrated insect pest management 
1. ROT Trap plants to control cyst nematodes 
1. ROT Use of Ampelomyces spp. against grapevine powdery mildew 
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1. ROT Use of variety mixtures in disease management 
1. ROT Using of biofumigation in order to manage soil-borne pests 
1. ROT Vibration mating disruption 
1. ROT Weed harrowing in cereals 
1. ROT Weed management through annual field crops intercropping 
2. ECO Impact of wood ash fertilisation on carbon sequestration 
2. ECO Setting up a Forest Owners' Group 
2. ECO Valuation of forest ecosystem services   
3. SOIL Adaptation of conservation tillage to rice systems 
3. SOIL Aerial imagery to improve nitrogen fertilisation management 
3. SOIL Animal behaviour analysis using remote tracking (GPS and accelerometers) 
3. SOIL Application of anhydrous ammonia with nitrapyrin, a nitrification inhibitor 
3. SOIL 
Application of nitrogen fertilizers with 3,4 dimethylpyrazole phosphate (DMPP), a 
nitrification inhibitor 
3. SOIL Application of urea with urease (NBPT) and nitrification (DCD) inhibitors 
3. SOIL Bio strip till 
3. SOIL Biochar application to improve soil quality and fertility 
3. SOIL Biochar as a forest fertiliser 
3. SOIL Buffer strips to prevent soil erosion 
3. SOIL Catch crops to reduce nitrogen leaching 
3. SOIL Combined electric conductivity, organic matter and pH measurement for soil mapping 
3. SOIL Cover crops for livestock grazing 
3. SOIL Decision Support System (DSS) for manure management at a farm scale 
3. SOIL Decision Support System (DSS) for nitrogen management at a field scale in arable crops 
3. SOIL Direct sowing into living mulch/permanent cover 
3. SOIL Estimate of dry matter content of harvested crop 
3. SOIL Estimate the composition of animal manure 
3. SOIL Fertigation Decision Support System (DSS) 
3. SOIL Fertigation in apple orchards 
3. SOIL Fertigation using mineral or separated liquid manure in drip and sprinkler irrigation 
3. SOIL Forest machinery driving on unfrozen soft soils 
3. SOIL 
Formulations of phosphorus fertilisers to improve phosphorus availability in calcareous 
soils 
3. SOIL Grazing management for conservation and restoration of landscape heterogeneity 
3. SOIL Hand-held sensor to improve N fertilisation management 
3. SOIL High density apple orchards 
3. SOIL Improved fertiliser spreading techniques by Variable Rate Technology (VRT) 
3. SOIL 
Improving “Superior Bread” and “Improver Wheat” quality through late mineral 
fertilization 
3. SOIL Increase fertilization efficiency combining fertilizers and zeolite 
3. SOIL Intercropping of N fixing crops and other crops to improve N use efficiency 
3. SOIL Leaf color charts to determine nitrogen fertilizer needs of crops 
3. SOIL Manure solid-liquid separation equipments and techniques 
3. SOIL Minimizing water pollution through the use of P efficient crop plants 
3. SOIL Minimum tillage techniques 
3. SOIL Natural gamma-radiation measurement for soil properties determination 
3. SOIL No-till cultivation systems (sod seeding) to improve soil fertility 
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3. SOIL 
Nutrient availability from polymer-coated controlled release fertilisers through analysis 
of kinetic of nutrient release 
3. SOIL On-farm composting techniques for organic fertiliser production 
3. SOIL Partially acidulated phosphate rock (low-cost partially soluble phosphorus) 
3. SOIL Polymer coated phosphorus fertilizers formulations 
3. SOIL 
Regional management of animal waste through exchange of animal manure to 
equilibrate soil fertility at a regional scale 
3. SOIL Satellite imagery to improve nitrogen fertilisation managements 
3. SOIL Sensors for monitoring nutrient status in the root zone 
3. SOIL Side dressing fertilization in band of maize with cattle or pig slurry 
3. SOIL Site-specific assessment of harvested product with yield sensors 
3. SOIL Site-specific variable-depth tillage 
3. SOIL Slow-release of boron through co-granulation with MAP 
3. SOIL Slurry injection 
3. SOIL Soil analysis with Near-Infrared Spectroscopy (NIRS) 
3. SOIL Soil Electrical Conductivity measurement as a precision farming tool 
3. SOIL Stocking-rates to comply with soil protection from erosion in grazing systems 
3. SOIL Termination of cover crops (timing, roller crimper, appropriate mixture choice, etc.) 
3. SOIL Ulexite and colemanite used as slow-release boron sources 
3. SOIL Use of  biodegradable mulching 
3. SOIL Use of acidic additives to reduce phosphorus solubility & ammonia loss from manure 
3. SOIL Use of algae with biostimulating and activator functions 
3. SOIL Use of biostimulants to overcome stress situations 
3. SOIL Use of brash mats to prevent forest soil compaction 
3. SOIL 
Use of clay minerals coating (e.g. zeolite) to improve nitrogen and phosphorus fertilizer 
efficiency 
3. SOIL Use of DGPS-RTK to apply manure positioned in bands in maize 
3. SOIL Use of Light Detection And Ranging (LiDAR) to estimate herbaceous crop biomass 
3. SOIL Use of microbial community plant interaction to restore agroecosystem functions 
3. SOIL Use of mulching with recycled paper 
3. SOIL Use of mycorrhizal fungal plant interaction to restore ecosystem functions 
3. SOIL Use of nanoparticles fertilizers to stimulate growth and yield of plants 
3. SOIL Use of zeolite to improve soil fertility 
3. SOIL Vertical tillage 
3. SOIL Visual evaluation of soil structure 
4. WATER A new farm equipment to install and retrieve surface drip irrigation laterals 
4. WATER Aerated wastewater irrigation reservoirs/lagoons 
4. WATER Automation of pressurized irrigation systems based on soil water status sensors 
4. WATER Best farm practices to protect water bodies from agricultural pollution 
4. WATER Best practices for land drainage design, realization and management 
4. WATER Best practices for the realization and management of farm ponds for irrigation use 
4. WATER Best practices to reduce evaporation from on-farm water reservoirs 
4. WATER Biodegradable drip irrigation tapes 
4. WATER Bio-drainage for reclamation of salt-affected waterlogged areas 
4. WATER Constructed wetland for the treatment of agriculture wastewater 
4. WATER Control wind sensors to drive sprinkler irrigation 
4. WATER Crop and soil sensor data fusion to delineate homogeneous management zones 
4. WATER Decision support models to optimize the cropping-plan decision in irrigated farms 
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4. WATER Deficit irrigation to reduce irrigation water consumption 
4. WATER Delineation of homogeneous management zones through electromagnetic sensors 
4. WATER Drip irrigation system in paddy crop 
4. WATER Farm rainwater roof harvesting systems for irrigation use 
4. WATER Floating treatment wetlands for the treatment of agriculture wastewater 
4. WATER Furrow diking to increase soil water infiltration 
4. WATER Gravel-mole drainage systems 
4. WATER Ground Penetrating Radar (GPR) to detect soil water content 
4. WATER Hydropowered pumping systems to reduce irrigation energy costs 
4. WATER Integration of fish and shrimp farming into harvestable crops and irrigation networks 
4. WATER Irrigation scheduling based on ground-based infrared thermometry 
4. WATER Irrigation scheduling based on matric soil water potential devices 
4. WATER Irrigation scheduling based on soil water content sensors 
4. WATER Irrigation scheduling based on the FAO soil water balance approach 
4. WATER Matric soil water potential devices for monitoring soil water status 
4. WATER Mole drainage systems 
4. WATER Olive mill wastewater reuse in irrigation 
4. WATER On-farm automation of gate structures in surface irrigation systems 
4. WATER On-farm compact wastewater treatment systems 
4. WATER On-farm hydropower generation 
4. WATER Partial root zone drying to reduce irrigation water consumption 
4. WATER Photovoltaic pumping systems to reduce irrigation energy costs 
4. WATER Reverse-osmosis water desalination for use in agriculture 
4. WATER Sensor data fusion (optical and electromagnetic) for measuring soil properties 
4. WATER Soil and crop management to decrease irrigation water consumption 
4. WATER 
Soil management practices to increase soil water holding capacity, decrease soil 
evaporation and improve soil infiltration 
4. WATER Sprinkler rainguns with integrated wind sensors 
4. WATER Sub-surface drip irrigation to reduce irrigation water losses 
4. WATER Ultrasonic insect and animal repellents to protect drip tape 
4. WATER Ultrasound wastewater treatment technique for reuse in agriculture 
4. WATER Ultraviolet wastewater treatment technique for reuse in agriculture 
4. WATER Use of biodegradable mulches (biopolymers) to decrease soil evaporation 
4. WATER Use of sensors to monitor the water table depth 
4. WATER Using flow rate sensors to detect breaks in irrigation systems 
4. WATER Using UAV thermal imagery to assess crop water status 
4. WATER 
Variable Frequency Drive pumps to ensure optimum energy consumption in pressurized 
irrigation systems 
4. WATER 
Variable rate sprinkler irrigation technologies: individually controlled sprinklers  (center 
pivot and rainger) 
4. WATER Volumetric soil water content sensors for monitoring soil water status 
4. WATER Wastewater reuse in short rotation plantation 
4. WATER 
Water control structures to manage timing and amount of water leaving the drained 
fields 
4. WATER Water table control to optimize irrigation water management 
4. WATER Wireless Sensor Networks (WSNs) to monitor irrigation management variables 
5. CHAIN Adaptive forest management to reduce storm risk 
5. CHAIN Advanced Forest Fire Fighting 
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5. CHAIN Bricks made from wood ash 
5. CHAIN Buffer strips as a bioenergy source 
5. CHAIN Cascade use of wood biomass 
5. CHAIN Certification of non-wood forest products 
5. CHAIN Commercial potential of non-wood forest products 
5. CHAIN 
Decision Support Systems and tools to optimize the provision of forest goods and 
services. 
5. CHAIN Decision Support Systems to optimize forest management 
5. CHAIN Decision Support Systems to optimize provision of non-wood forest products 
5. CHAIN Decision support tools for Forest Risk Management 
5. CHAIN Evaluating the commercial potential of wild edible fungi 
5. CHAIN Forest management to adapt to climate change impact 
5. CHAIN 
Forest management to combine wood production and nature conservation ("integrative 
management") 
5. CHAIN Fruit harvesting robots 
5. CHAIN Grazing management to reduce forest fires risk 
5. CHAIN Harvesting on steep slopes 
5. CHAIN Improved methods for branding agroforestry-derived products 
5. CHAIN Methods for assessing the net wood volume in wood stacks 
5. CHAIN Multi tree harvester head in geometric thinning for precommercial and (early) thinnings 
5. CHAIN Optimization of perennial grasses for biomass production 
5. CHAIN Optimized forest biomass supply chain management 
5. CHAIN Precise calcium nutrition as part of the potato quality management 
5. CHAIN Reduce fire risk through improved forest management 
5. CHAIN 
Short rotation coppice (SRC) integrated in an alley cropping systems as a source of woody 
biomass 
5. CHAIN Sustainable innovative mobilisation of wood 
5. CHAIN The impact of wood ash fertilisation on berries and mushrooms 
5. CHAIN 
The role of appropriately arranged trees in reducing nitrate leaching and soil runoff and 
associated phosphorus loss 
5. CHAIN The use of intercrops in agroforestry to encourage pollinators and prevent soil erosion 
5. CHAIN The use of trees to enhance animal welfare in poultry systems 
5. CHAIN The use of trees to increase biodiversity in arable cropping systems 
5. CHAIN Tools to adapt forests to climate change 
5. CHAIN Use of LIDAR to improve forest management 
5. CHAIN Use of LIDAR to reduce inventory costs 
5. CHAIN 
Use of Light Detection And Ranging (LiDAR) remote sensing to measure aboveground 
biomass in tree biomes 
6. WASTE Ammonia stripping from manure 
6. WASTE Anaerobic digestion in a small scale digester 
6. WASTE Application of wood ash fertilizer  for enhanced forest growth 
6. WASTE Biogas from solid biomass 
6. WASTE Bio-oil production from forest biomass 
6. WASTE Co-digestion of agricultural wastes 
6. WASTE 
Combination of anaerobic digestion and struvite precipitation to produce biogas and 
fertilizer products from pig manure 
6. WASTE Combined use of ultrafiltration and reverse osmosis to concentrate liquid manure 
6. WASTE Compost from hair residue from slaughterhouses 
6. WASTE Digestate from olive mill effluent as nutrient source 
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6. WASTE Estimate biogas production from agricultural biomass 
6. WASTE Ethanol production from ligno-cellulosic biomass 
6. WASTE Fractionation of olive mill wastes 
6. WASTE Improve forest planting success 
6. WASTE Micro scale digestion for production of biogas 
6. WASTE Mobile pyrolysis plant for forest residues 
6. WASTE Nutrients recovered from wastewater treatment 
6. WASTE Pelletised dried manure 
6. WASTE Phosphorus recovery from agricultural residues 
6. WASTE Processing manure to increase the use efficiency of nutrients 
6. WASTE 
Producing pest- and pathogen free compost with disease suppressing activity from plant 
based waste 
6. WASTE Recycling nutrients from sewage sludge 
6. WASTE Recycling of wood ash as fertilizer 
6. WASTE Reduction of the content of toxic organic compounds in sewage sludge 
6. WASTE 
Safe application of waste water and sewage sludge in short rotation plantations for wood 
production 
6. WASTE Slurry tank coverage 
6. WASTE Treatment of organic waste to improve soil quality 
6. WASTE Use of agricultural residues as mycelium growing substrate 
6. WASTE Use of crop residues in anaerobic digestion 
6. WASTE Use of wood ash in a short rotation coppice 
6. WASTE 
Valorisation of food waste by transformation into animal feed at low cost and low energy 
input 
6. WASTE Wastewater treatment for irrigation and fertigation 
6. WASTE Whey as layer and broiler feed 
 
